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Objective: Venous grafting is rarely employed for carotid reconstruction; the aim of this retrospective study was to assess 
its value as an alternative to endarterectomy. 
Material: Between January 1980 and June 1990, we performed 212 carotid artery venous bypasses (CVB) on 208 patients. 
Twenty-nine patients were asymptomatic, 60 had non-hemispheric symptoms and 119 focal symptoms. The indication for 
surgery was stenosis in 185 cases, kinking in 18 and aneurysms in nine. The main criteria to use CVB were length of the 
lesion in 86 cases, extent of atherosclerosis in 75, dysplasia in 12, intraoperative failure of endarterectomy in 21, aneurysms 
in seven and long-term restenosis or occlusion in 12. 
Results: There were 11 deaths, three strokes and nine transient ischaemic attacks. Angiographic ontrol showed one 
occlusion giving an immediate patency rate of 99.5%. Mean follow-up was 104.3 + 46.1 months with 15 patients lost to 
follow-up. Eighty patients died; life expectancy was 52.4 + 7.5 at 10 years. Including occlusions and restenosis as failures, 
the secondary patency rate was 96.4 +_ 3.7 at 10 years. The annual stroke rate was 1.3% and the neurologic event-free- 
population 87 +_ 2.4% at 10 years. 
Conclusion: CVB is a valuable alternative to endarterectomy for reconstruction of the carotid artery. The indications are 
extensive atherosclerosis involving the common carotid artery, intraoperative anatomic failure of endarterectomy, and long- 
term restenosis. 
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Introduction 
The principal problem in carotid artery reconstruction 
is to reduce the risk of postoperative neurologic 
complications. The first cause of these postoperative 
events is thromboembolic complications which are 
technical in origin. 1-4 Achieving anatomic perfection 
of surgical reconstruction must be the main goal of 
this surgery. Thromboendarterectomy (TE) with or 
without patch is of course, the "gold standard" 
technique. Nevertheless, depending on the type of 
lesion, it may be inappropriate in certain cases. 
Internal carotid reconstruction by a saphenous vein 
by-pass (CVB), widely used in France by Cormier 
since the early 1970s ~-9 is rarely performed elsewhere. 
The aim of the present study was to review our 
experience with this technique between 1980 and 1990, 
*Presented atthe 9th annual meeting ofthe European Society for 
Vascular Surgery, Antwerp, Belgium (September/October 1995). 
to present he short and long-term results and to 
discuss its indications. 
Patients and Methods 
Between January 1980 and June 1990, we performed 
212 CVB on 208 patients, four of them having a two- 
stage bilateral reconstruction. Seventy of them had a 
reconstruction of the other carotid artery by another 
procedure: 67 classic TE, two eversion TE, and one 
PTFE by-pass. During the same period of time, 700 TE 
were performed on 630 patients. 
The population included 152 males and 56 females 
aged from 35 to 88 with a mean of 67.1 _+ 8.3 years. 
The associated risk factors are given in Table 1. 
Twenty-nine patients were asymptomatic, 60 pre- 
sented with non-hemispheric symptoms and 119 with 
focal ischaemia : motor or sensory deficit 79, amaur- 
osis 14, motor or sensory deficit associated with non- 
hemispheric symptoms 19, and motor deficit asso- 
ciated with amaurosis four. At the time of surgery, 34 
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Table 1. Risk factors 
Number patients % 
Arterial hypertension 99 47.6 
Coronary disease 52 25 
Non-ischaemic cardiopathy 12 5.8 
Lower limb arterial disease 51 24.5 
Respiratory insufficiency 19 9.1 
Renal insufficiency 4 1.9 
Diabetes mellitus 30 14.4 
Hypercholesterolemia 32 15.4 
Tobacco abuse 89 42.8 
out of the 119 patients with focal ischaemia had a mild 
deficit. Two out of the 60 patients with non hemi- 
spheric symptoms had a mild deficit in the vertebro- 
basilar territory. The internal carotid lesions in these 
patients and corrected by CVB are shown in Table 2. 
There were nine aneurysms : six atherosclerotic, two 
dysplasic and one developed on a venous patch. 
Ninety patients had a significant lesion on the other 
carotid artery (Table 3). The reason for performing 
CVB was always dictated by pre and intraoperative 
findings which were classified into five groups (Table 
4). 
All patients were operated under general anaes- 
thesia maintaining a normotensive and normocapnic 
status without any cerebral monitoring. A shunt was 
used in six cases (2.8%) : the decision for shunting was 
made preoperatively on the angiographic findings 
showing controlateral internal carotid occlusion asso- 
ciated with obstructive lesions of the vertebral arter- 
ies. In 34 cases, CVB was associated with an arter- 
iotomy and an endarterectomy of the external and 
common carotid arteries in order to relieve a severe 
stenosis of the external carotid artery. An instrumental 
dilatation of the distal internal carotid artery was 
Table 2. Arterial lesions corrected by CVB 
Stenosis 0-29% 55 
30-69% 35 
70~89% 70 
a90% 25 
Tortuosities* 18 
Aneurysms 9 
*In cases of stenosis plus tortuosity, only the stenosis was 
considered. 
Table 3. Contralateral carotid arterial lesions 
Number % 
Dysplasia 6 2.9 
Senosis <50% 34 16.3 
Stenosis a50% 38 18.3 
Occlusion 12 5.8 
Table 4. Indications for CVB 
Group 1 Tortuosities 86 
Group 2 Diffusion of artherosclerosis 75 
proximal 21 
distal 25 
proximal+ distal 29 
Group 3 Intraoperative failure 21 
Group 4 Postoperative mid or long-term failure 11 
restenosis 10* 
PTFE failure 1 
Group 5 Specific lesions 19 
dysplasia 12"* 
aneurysms 7 
*One associated with an aneurysm developed on a venous patch. 
**One responsible ofan aneurysm. 
performed in seven cases to correct a dysplasic lesion. 
A combined reconstruction of another artery to the 
head was performed in 21 patients : 18 of which were 
simultaneous (ipsilateral subclavian artery in 2 and 
vertebral artery in 16 cases) and three times as a two- 
staged procedure to reconstruct hree contralateral 
vertebral arteries. In one patient, a neurosurgical 
procedure was performed simultaneously to correct 
an aneurysm of the anterior communicat ing artery. 
Three patients simultaneously underwent CVB com- 
bined with an arterial procedure in another territory :
one abdominal aortic aneurysm repair, one aortobife- 
moral bypass, and one femoral artery aneurysm 
repair. 
Results 
Short-term results 
These were collected on the 30th postoperative day or 
on discharge when hospital stay exceeded 30 days. We 
observed 11 deaths ; their causes are reported in Table 
5. Two of the myocardial  infarctions occurred during 
the third and fourth postoperative weeks, the patients 
having been discharged. The two mult iorgan failures 
occurred after combined surgery : in one case, after a 
thoracoabdominal aortic aneurysm repair performed 1
week after the carotid reconstruction and in the other 
Table 5. Causes of early postoperative mortality 
Myocardial infarction 3 
Pulmonary embolism 1 
Multiorgan failure 2 
Pulmonary infection 1 
Stroke 4 
Total 11 
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case, after a simultaneous correction of carotid sten- 
osis and infrarenal aortic aneurysm. The four strokes 
were ipsilateral and in close relationship with the 
carotid reconstruction. Their causes were as follows : 
one postoperative occlusion of the CVB, one intra- 
operative thrombosis of the middle cerebral arter)5 
one postoperative c rebral haemorrage and one cere- 
bral ischaemia during cross-clamping. Twelve patients 
developed non-fatal neurologic omplications : nine 
transient ischaemic attacks (TIA), and three strokes 
with mild (2) or severe (1) sequelae. An angiogram 
was performed in these 12 patients : 11 grafts were 
patent and one was occluded. The total mortality plus 
stroke rate was 14 cases (11 deaths, 3non-fatal strokes) 
representing 6.6% of cases and 6.7% of patients. 
The postoperative patency of the grafts was 
assessed by Duplex scan or angiography in all except 
six cases who presented with lethal complications, (all 
general in origin). We observed two occlusions as 
previously mentioned : one was responsible for a 
lethal stroke and the other for an amaurosis. The 
patency rate was 99.03%. 
Long-term results 
These were collected between January and April 1995. 
Fifteen patients were lost to follow-up :nine after their 
discharge and six during follow-up. One hundred and 
eighty-two patients were followed from 45-176 
months (mean 104.3 + 46.1 months). The pate ncy of 
the CVB was assessed by Duplex-scan and angiog- 
raphy when there was a doubt in the quality of 
reconstruction. Four late occlusions were observed : 
one in the 21st month causing hemiplegia, one in the 
34th month causing hemianopsia, one in the 39th 
month which was asymptomatic and one in the 62nd 
month causing hemiplegia. A restenosis was observed 
in five cases respectively diagnosed in months 5, 25, 
27, 47, and 91. Three were asymptomatic, one respon- 
sible for a TIA and one for a stroke. Three were 
successfully treated by surgery : two new venous 
grafts and one angioplasty of the distal anastomosis. 
An aneurysm developed in one case on the body of 
the venous graft, diagnosed uring follow-up and 
successfully treated by PTFE interposition. We con- 
sidered the following as anatomic failure: late occlu- 
sions, restenosis and aneurysm. According to the life- 
table method, primary patency at 5 and 10 years was 
respectively 95.4 + 3.15% and 92.3 + 4.5% and 
secondary patency at 5 and 10 years was respectively 
96.4 _+ 2.4% and 94.5 + 3.7% (Fig. 1). 
Thirty-two neurologic events, (17 TIA and 15 
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Fig, 1. Primary and secondary cumulative patency of CVB. All 
anatomic events (restenosis, aneurysm) were considered as occlu- 
sions. ( - - )  primary patency; ( - - - )  secondary pateney. 
strokes), were observed uring follow-up : 30 were 
hemispheric or ocular (ipsi or contralateral) and two 
were non-focal. Using the life-table method and taking 
the immediate post-operative complications into 
account, the stroke-free population at 5 and 10 years 
was respectively 89.9 + 4.3% and 87.2 + 5.1%. The 
annual stroke rate was 1.3% (Fig. 2). Eighty deaths 
occurred after the 30th postoperative day ; their causes 
are shown in Table 6. The cumulative life expectancy 
at 5 and 10 years was respectively 69 +_ 6.4% and 52.4 
+ 7.5% (Fig. 3). 
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Fig. 2. Cumulative stroke-free population after carotid reconstruc- 
tion by CVB. 
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Table 6. Causes of  long-term ortality 
Ischaemic cardiopathy 
Other cardiopathy 
Total cardiopathy 
Cancers 
Infradural haematoma 
Stroke 
Total neurologic events 
Other arterial disease 
Sudden death 
Multiorgan failure 
Pulmonary embolism 
Renal failure 
Intestinal b eeding 
Suicide 
Unknown 
Total 
14 
16 
30 
24 
8 
3 
5 
3 
1 
1 
1 
1 
3 
80 
Discussion 
In this series the indications for CVB were always 
based on either pre or intraoperative anatomic data. 
The first reason for choosing CVB was tortuosity with 
or without stenosis (group i in Table 4). The classic TE 
in this situation does not relieve tortuosity. 1°Moreover 
in case of kinking, there may be a postoperative 
stenosis at the upper limit of the endarterectomy when 
the atheromatous process ends at the level of the 
kinking. 1~ In this situation, the alternative techniques 
are CVB or eversion endarterectomy with reimplanta- 
tion. Group 2 is characterised by distal extension of 
the atheromatous process. When atherosclerosis 
extends distally, one solution is to attach the distal 
atheroma by an overpass uture. This solution, we 
have used elsewhere, looks unsatisfactory first 
because it leaves a residual atheromatous lesion and 
second because it may be one cause of restenosis. 
Another solution is to perform an eversion in order to 
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Fig. 3. Life-expectancy of the population operated by CVB. 
extend the endarterectomy as far as necessary] 2 The 
CVB in this situation represents a simple and safe 
solution. More frequentl)~ atherosclerosis extends into 
the proximal common carotid artery (50 cases in this 
series, Table 4). In this situation, TE may require a very 
long open endarterectomy otherwise some plaque 
may be neglected with the possibility of embolisation 
or dissection. 5'8 CVB originating from a healthy area is 
always possible at the limit of the thoracic outlet and 
is, in our opinion, the best solution. Group 3 is 
composed of TE intraoperative anatomic failures 
assessed visually or by intraoperative angiography. 
Group 4 includes mid or long-term carotid restenosis 
: CVB presents two advantages : first to avoid the 
previous operative site, and second to correct the 
lesion by a different procedure without another 
endarterectomy. 13 The indications for group 5 need 
not be discussed here. 
The stroke plus death rate observed in this poplu- 
ation was higher than the standards presently 
accepted. ~4 Considering the 11 deaths, two of them 
were caused by multiorgan failure secondary to aortic 
surgery. In these two cases, carotid reconstruction was 
prophylactic and death was unrelated. Considering 
the non-fatal strokes, two of them resulted in mild 
sequelae and one was disabling. Thus, if we consider 
only the related-to-carotid-surgery deaths plus disa- 
bling strokes, the number of events was 10, resulting 
in a rate of 4.7% of cases and 4.8% of patients. 
Moreover, this series was carried out for 10 years. We 
have demonstrated and published elsewhere that the 
results obtained in carotid reconstruction had dramat- 
ically improved between the beginning of the 1980s 
and the beginning of the 1990s. 15 
As previously described by many authors, long- 
term mortality was quite high with roughly half of the 
population dead at 10 years. The principal causes of 
death in our series, like in other series, 16"17 were 
cardiovascular disease and cancer. If we consider the 
neurologic events, sudden deaths and renal insuffi- 
ciency in the group of cardiovascular disease it 
represents 48 out of the 80 deaths observed (Table 6). 
These data stress the potential benefit of an aggressive 
approach to cardiovascular disease. The annual stroke 
rate of 1.3% is lower than reported in the literature for 
a non-operated population presenting with carotid 
14 18-20  artery disease. • These data show the prophy- 
lactic role of carotid surgery now clearly demonstrated 
by multicenter trials. 1s-z° The methodology of this 
study did not make it possible to compare the 
anatomic results of this technique with endarter- 
ectomy. Nevertheless, the long-term anatomic results 
(5 restenosis plus 5 occlusions at 10 years) are at least 
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equal to those reported in the literature after 
endarterectomy.13'21'22 
In conclusion, CVB is an alternative technique for 
reconstruction of the internal carotid artery. Compared 
with classic TE, our immediate and long-term ana- 
tomic results were equal or better. In the case of 
atherosclerotic lesions, the best indications for this 
technique are proximal extension of atheroma, intra- 
operative failure of endarterectomy and restenosis, 
Another possible indication is when there is severe 
tortuosity. 
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